A prototype bioreductive DNA groove binding ligand.
Molecular mechanics calculations have been used to evaluate the potential bioreductive behaviour of several DNA minor groove binding ligands containing quinone/hydroquinone redox systems. The proposed structures are analogues of the Hoechst 33258 molecule with modifications of the benzimidazole rings. Binding energies of simple analogues indicate the reduced forms bind more strongly to the DNA minor groove. N-methylation of the imidazole ring(s) produces structures which can form extended quinone methides. These also show stronger binding in the reduced form and it is speculated that such structures might provide a basis for the design of groove binding ligands which will act as bioreductive alkylating agents.